Abstract
was expected as for the UN masker. All maskers were presented diotically and had a duration of 900 ms, including 20 ms raised- cosine on-and offset ramps. The signal was presented in the last 300 ms of the masker. This was 1 4 2 done to avoid a temporal overlap of the masker onset response and the signal onset response in the 1 4 3 AEPs. The signal in both binaural conditions was combined with each of the maskers resulting in 1 4 4 six different stimulus conditions: the diotic signal presented in either uncorrelated noise (UN 0 ), comodulated noise (CM 0 ), or broadband noise (BB 0 ) and the dichotic signal presented in the same 1 4 6 masker types (UN 150 , CM 150 , and BB 150 , respectively).
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The noise bands were generated by multiplying a random-phase sinusoidal carrier at the desired 1 4 8 frequency with a low-pass noise without a DC component. The low-pass noise was generated in the 1 4 9 frequency domain by assigning numbers between ±0.5 from a uniformly distributed random process 1 5 0 to the real and imaginary parts of the respective frequency components. For the UN and BB 1 5 1 maskers, independent realizations of the low-pass noise were used for each masker band, while the same low-pass noise was used for all five bands of the CM masker. The masking noise was newly 1 5 3 generated for each interval and each trial. All stimuli were digitally generated in MATLAB with a sampling rate of 44100 Hz and a 16-bit 1 5 6 resolution, converted from digital to analogue (RME DIGI96/8 PAD, experiments 1 and 3; RME 1 5 7 Fireface UCX, experiment 2) and presented via circumaural headphones (Sennheiser HD580, Psychophysics Toolbox extensions for MATLAB [38] [39] were used. The headphones were 1 6 0 calibrated and equalized at the signal frequency of the tone. AEPs were recorded using a BioSemi ActiveTwo measurement system. The listeners wore an 1 6 2 elastic cap with plastic electrode holders for 64 sintered Ag/AgCl pin-type electrodes. The electrode 1 6 3 holders were filled with highly conductive, Signa electrode gel to reduce the contact impedance 1 6 4 between electrode and skin. The common reference was the electrode placed at the left mastoid (P9), 1 6 5 according to the extended 10/20 layout as standardized by the American Electroencephalographic Society (e.g., [40] [41] ). The electrodes were connected to the ActiveTwo AD-box, which amplified 1 6 7 and performed A/D conversion of the measured potentials with a sampling rate of 1024 Hz and a 1 6 8 24-bit resolution. The potentials were recorded with the data acquisition software ActiView 1 6 9 (version 6.05), which streamed the continuous EEG to hard disk. During the recordings, an anti-
aliasing digital low-pass filter with a cut-off frequency of 200 Hz was used together with a digital 1 7 1 high-pass filter with a cut-off frequency of 0.16 Hz to reduce the influence of slow, non-neural 1 7 2 potentials, such as skin potentials [42] . Eight listeners (three female, five male), aged between 22 and 28 years, participated in the 1 7 5 experiments. None of them reported any history of hearing impairment. All listeners had pure-tone 1 7 6 hearing thresholds within 15 dB HL for the standard audiometric frequencies from 125 to 4000 Hz. All listeners were paid an hourly wage for their participation. The listeners were the same in all 1 7 8 three experiments. During the psychoacoustical experiments, the listeners were seated in a double-
walled, sound-attenuating booth. The AEP experiment was carried out in a double-walled and (reference H-KA-04149-g). In the first experiment, detection thresholds of the masked signals were measured for each 1 8 6 listener in all six stimulus conditions (UN 0 , CM 0 , BB 0 , UN 150 , CM 150 , and BB 150 ). An adaptive, 1 8 7 three interval, three-alternative forced-choice procedure with visual feedback was used. The
intervals within a trial were separated by pauses of 500 ms. The listeners had to indicate the interval 1 8 9 in which the signal was presented by pressing the corresponding key on the keyboard. The adaptive 1 9 0 signal level adjustment followed a one-up two-down algorithm to estimate the 70.7% point of the psychometric function [43] . The initial step size was 8 dB. After each lower reversal, the step size was halved until it reached the minimum step size of 1 dB. This step size was kept constant for 1 9 3 another six reversals of which the arithmetic mean was calculated and used as the estimated 1 9 4 threshold for that run. Each listener performed four threshold measurements per stimulus condition 1 9 5 whereof the arithmetic mean of the last three runs was taken as the final individual threshold 1 9 6 estimate. The different stimulus conditions were presented in random order within blocks, where 1 9 7 each condition occurred once. 1 9 8 In the second experiment, late AEPs for the masked signals were recorded for all stimulus 1 9 9 conditions. The signal levels were adjusted to 10, 15, 20, and 25 dB above the masked thresholds of with subtitles on a low-radiation screen. The listeners were asked to relax but not to fall asleep and sessions distributed over different days. In the third experiment, the listeners rated the perceptual salience of the tone embedded in the reference tone and the test signal could be played as often as the listeners desired and were accessed either by pressing the corresponding keys or by clicking the corresponding buttons with the mouse. The number of times the reference and the test signal were presented in each trial was recorded. The listeners had to rate the salience of the tone in the test signal on an endpoint-anchored scale by using the upper end. These anchors were combined with a scale without labels in between, as suggested in anchor 'not audible') and 10 (designating the upper anchor 'reference'). The listeners were not aware of the mapping. Prior to the experiment, the listeners were told that the experiment contained the same types of stimuli they had been listening to in the previously performed measurements.
3
To familiarize the listeners with the task, a short training session was provided before the initial 2 2 4 run of the experiment, using stimulus examples of varying perceptual saliences. Four different types 2 2 5 of stimulus examples were presented: (1) the reference tone; (2) the masking noise alone, randomly 2 2 6 representing either the UN, CM, or BB masker; (3) the masked signal in one stimulus condition 2 2 7 randomly selected out of all six (UN 0 , CM 0 , BB 0 , UN 150 , CM 150 , or BB 150 ), at a supra-threshold stimulus conditions with signal levels as used in the experiment. The stimuli were tested in random order within blocks, where each level for each stimulus ratings were therefore derived from fifteen responses per stimulus condition and level. Data analysis 2 3 5 The continuous EEG data were processed off-line in MATLAB to extract the late AEPs. Single stimulus onset) were extracted corresponding to the different stimulus conditions and levels. For each sweep, a linear fit was subtracted from the waveform to remove low-frequency potential drifts 2 3 9 (e.g., [45] ). The fit was based on the intervals 150 ms before the signal onset (at 600 ms) and 150 2 4 0 ms after the stimulus. The data were then digitally filtered with a zero-phase, second order forward- corrected by subtracting the arithmetic mean over the 150 ms pre-stimulus period. An iterative 2 4 3 weighted averaging method was used to average all single sweeps per stimulus condition and level 2 4 4 for each listener [45] . The weighted average was computed by weighting each single sweep by the 2 4 5 inverse power of its noise [46] . Single sweeps which exceeded the artefact rejection threshold of
resulted in the average AEP including the response to the masker onset.
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To obtain the neural response following the signal onset within the masker for each listener, 2 4 9 referred to as the AEP change complex, the AEP in the latency interval between 600 and 1050 ms 2 5 0 was extracted from the averaged sweeps. Baseline correction was applied considering a 150 ms pre-
stimulus period (with respect to the signal onset at 600 ms). The grand mean AEP change complex 2 5 2 was computed as an arithmetic mean over all individual AEPs. In addition, the amplitude components of the AEP change complex were evaluated individually 2 5 4 for each listener. The change complex can be described by the response extrema N1, measured response averaged across all conditions. Peak amplitudes were extracted separately for each 2 5 9 stimulus condition and level, using a semi-automatic procedure including identification of N1 and waveforms. The algorithm located minima and maxima in the time windows defined for N1 and P2, zero-crossing and had a change in sign within the time window. If multiple extrema were found, the 2 6 4 algorithm selected the ones with the largest amplitude. If an extremum with the wrong polarity or 2 6 5 no response maximum was found by the algorithm, peaks were selected manually by requiring a 2 6 6 clear peak within the time window with correct curvature. The behavioral salience data were analyzed in MATLAB using a non-parametric Friedman test. The effects of level and stimulus condition on the rated signal salience were tested. The analysis 2 6 9 was based on median salience ratings across all listeners. Since no interaction effects can be tested 2 7 0 using the Friedman test, two separate tests were conducted. To test the effects of level, the data represented along the rows of the data matrix. To test the effects of stimulus condition, the matrix 2 7 3 was transposed before testing.
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Results & Discussion 2 7 5 Experiment 1: Masked signal detection thresholds in noise 2 7 6 Masked thresholds for the eight individual listeners as a function of the signal IPD are shown in 2 7 7 Fig 1 (A-H) . The error bars in each panel indicate the standard deviations of the thresholds. The for the UN masker (squares), the CM masker (triangles), and the BB masker (circles). For all reflecting a CMR effect. This was the case in both binaural conditions. For listener A, the difference 2 8 5 in masked threshold between the UN and the CM maskers, i.e., the effect of CMR, nearly vanished 2 8 6 in the dichotic condition. The thresholds obtained with the signal presented in the BB masker were 2 8 7 similar to those obtained with the UN masker, except for listener A, who showed a considerably 2 8 8 lower threshold for the BB masker in the diotic condition than all other listeners. The amount of 2 8 9 
